Introduction: The patterns of dermal papillae show a high inter-individual variability, and their geographic and ethnic variability is also observed. Dermatoglyphs, apart from their wide use in the identification of persons, establishing fatherhood, etc., are used as an instrument for the assessment of genetically conditioned diseases, such as: Down syndrome, brachydactyly, and Klinefelter syndrome. Aim of the research: To test the distribution of the patterns of dermal papillae among university adolescents from Jan Kochanowski University (JKU) in the Kielce Region in comparison to data from other researchers from other regions of Poland.
Introduction
Dermal papillae (dermatoglyphs) develop at around week six of pregnancy, and their formation takes place between weeks 15 and 17 of foetal life [1, 2] . The arrangement and form of the dermatoglyphs result mainly from the changeable tension of the epidermis, but are also affected by many factors: genetic, physical, diseases, or even the lifestyle of the mother. The complete development of the dermatoglyphic pattern is at approximately six months of foetal life [1, 3] .
Dermatoglyphs, apart from their wide use in the identification of persons, establishing fatherhood, etc., are used as an instrument for the assessment of genetically conditioned diseases, such as: Down syndrome, brachydactyly, and Klinefelter syndrome. In brachydactyly, the whorl pattern is observed very rarely, while arch and loop patterns occur very frequently. Klinefelter syndrome is characterised by the presence of an increased number of arch patterns and a decreased value of the total reach count (TRC) count. Considering Down syndrome, similarly to brachydactyly, whorls occur with a decreased frequency, as opposed to loops, which exceed the 'standard' for these patterns observed in healthy populations [4] .
Many researchers pay attention to the specific features and characteristics of dermal papillae in various ethnic groups [5, 6] . There are also reports indicating dermatoglyphic specificity of small local communities. An example of this is the report by Gralla [7] , who indicated the specificity of dermatoglyphs of the population from the village of Giebło. Similar studies were performed by Liczbińska [8] and Buchwald [9] concerning the dermatoglyphic characteristics in the Kashubian Region. Thus, it seemed interesting to analyse the patterns of the dermal papillae on the fingertip pads of students from the Kielce Region, and to compare these patterns from the quantitative and qualitative aspects with the results from other regions of Poland.
Aim of the research
The objective of the presented study was an analysis of the types of patterns of dermal papillae on the fingertip pads of a randomly selected group of students from the Jan Kochanowski University (JKU) in Kielce, who came from the Kielce Region. The results obtained, combined with the data from other researchers, allowed the determination of the frequency of the occurrence of individual types of dermatoglyphs, on the background of more comprehensive data from other regions of Poland, as well as with respect to the total Polish population.
Material and methods
The research material subjected to analysis was a collection of original prints of dermal papillae collected among students of JKU in Kielce, who came from the Kielce Region. Analysis included fingerprints collected from 100 students (50 males and 50 females), aged 19-25 years. Dermatoglyphs were collected in accordance with the Act of 29 August 1997 in the matter of personal data protection. Students who expressed their consent to participate in the study were subjected to dactyloscopy in the following way: firstly, prints were taken of dermal papillae from the right hand, and then from the left hand. The collection of prints took place by rolling the fingers on an inking plate. The common principle was adopted: rolling fingers of the right hand clockwise, whereas those of the left hand -in the opposite direction. After rolling the finger, the print of dermal papillae was transferred to a previously prepared dactyloscopy chart. The dactyloscopy chart contained the division into the left and right hand, with the consideration of each finger. Each print was analysed by the physicaloptical method using a stereoscopic microscope. The collected material (1000 dermatograms) were analysed from the aspect of the occurrence of the types of patterns and their frequency. Analysis of results was performed by means of pattern classification according to Malinowski and Bożiłow [10] and Rogucka [11] .
Results
Analysis of the data showed that loop patterns (L) were most frequently observed on the fingertip pads of students from the JKU in Kielce. These patterns constituted 57.8%, followed by whorls (W) in 37%; while among the remaining types of patterns, arches were observed in 4.1% and tented arches (T) in only 1.1%.
In the group of loops, the classic loop pattern (L) was most frequently observed -48.9%, where ulnar loops constituted 23.3%, and radial loops 25.6%. Loop pattern of the radial type (L R ) occurred in 8.8% of cases (ulnar direction -with the frequency of 4.1%, and radial direction -4.7%). The least frequent pattern from among the loop patterns was the conchoidal loop (L M ), which was found in only 0.1%. In the group of whorl patterns plain whorls occurred most frequently (W 1 ) -17.4% (mainly symmetrical -14.4%), whereas ulnar whorls constituted only 1.8%, and radial -1.2%.
The second type of whorl patterns in the examined group were elliptical whorls (W E ) -6.8%, and double loop whorls -also 6.8%. In these groups of whorl patterns, the symmetrical arrangement was dominant -4.4%, elliptical whorls and double loop whorls 3.4%, respectively, while radial or ulnar arrangements constituted only 1.1%.
The subsequent type of whorl patterns occurring with the frequency of 3.4% were atypical whorls (W AT ). Double-loop whorl patterns (W 2 ) were observed in 2.0% of the students in the study, with the ulnar direction -1.3%, symmetrical -0.6%, and radi-al -0.1%. The least frequent type of whorl pattern was the multi-spiral whorl (W W ), observed in only 0.6% of students.
The next group of patterns observed on the fingerprint pads of the examined students were arches (A), which occurred only in a symmetrical arrangement with the frequency of 4.1%. Tented arches were very rarely observed (T) -1.1%.
Loop patterns more often occurred on fingers III and V (6.7% and 8.5%, respectively), compared to the remaining fingers, whereas whorl patterns were more frequently observed on finger I (5.5%) and on finger IV (5%). Table 1 demonstrates the frequency of occurrence of individual types of patterns of dermal papillae.
The frequency of the types of dermal papillae on the fingertip pads according to gender (Tables 2 and  3) does not show any significant differences. Both among males and females, loop patterns are the dominant type (61% in females, 54.6 % in males), with the classical loop (L) occurring most frequently. Thorough analysis of the arrangement of the loop patterns allows the presumption that ulnar loops were more often found on the fingertip pads of the right hand, whereas those of a radial arrangement were seen on the pads of the left hand. The second type of patters of a whorl arrangement was represented by 30.6% of female and 43.6% of male students. In this group plain whorls (W 1 ) prevailed -10.4% of female and 18.4% of male students. Slightly greater differences according to gender were observed with respect to simple patterns -arches (A) and tented arches (T). In female students there were 6.4% of plain arches and 2.0% of tented arches, whereas among males -only 1.8% and 0.2%, respectively.
Discussion
In order to compare the received results concerning the frequency of occurrence of individual types of dermal papillae patterns, they were compiled in the form of a table with the data from other researchers (Table 4) . Analysis of this table allows the presumption that the distribution of the frequency of dermal papillae patterns on fingertip pads in the selected total group of students from the JKU is generally consistent with the data from the whole territory of Poland [12] . A slightly lower frequency may only be observed for the loop patterns among academic adolescents (57.8%), compared to the total Polish population (62.7%).
Considering the distribution of the types of dermal papillae patterns according to gender, some differences were found. For example, in the examined Polish population, loop patterns constituted 62.0% in males, and 59.8% in females. In the examined group of students this was 54.6% in males and 61.0% in females. Similarly, in the group of whorl patterns, their lower frequency of occurrence was observed among males in the Polish population (34.0%), compared to male students from Kielce (43.6%). The greatest differences concerned arch patterns: in the studies by Szymanderska [13] this was 5.85% in males and 10.25% in females, respectively, whereas among students from Kielce this was only 1.8% in males and 6.4% Table 3 . Frequency of occurrence of dermal papillae on fingertip pads in the 50 male students examined, expressed in percentages in females. Additional information in Table 4 shows a higher frequency of the occurrence of whorl patterns among males compared to females. This is observed in every group in the study, with a difference of as much as 13% (in students from the UJK). However, many data, also those not published by the author, show that in various randomly selected population groups from the Kielce Region the frequency of occurrence of individual types of dermal papillae on fingertip pads indicates a certain variation: arches from 7.5% to 11.9%, loops from 55.91% to 62%, and whorls from 26.2% to 32.3%. This is related with tremendous individual variation of the dermal papillae. Although generally the types of dermal papillae are inherited, the development of a given arrangement of the papillae is a complex issue that depends on many factors, not only genetic. In any case, the inheritance of types of dermal papillae was used in practice before the age of DNA examinations, for establishing fatherhood [2] .
As mentioned in the Introduction, many researchers pay attention to specific features of dermal papillae in various ethnic groups, e.g. Pygmies [6] or Eskimos [5] . In this area, Liczbińska [8] confirmed that in the Kashubian population of the Hel peninsula, a higher frequency of patterns is observed with a lower degree of complication (e.g. arches and tented arches), compared to other Polish population groups. Similar results were obtained by Gralla [7] , who proved the specificity of the dermal papillae in the village of Giebło, in the Zawiercie Province. The researchers explain this status as a certain socially and culturally conditioned isolation.
The examined group of students from the UJK came from the Kielce Region. Although the population from this region is not a separated or isolated ethnic group, considering the lack of data in the relevant literature, the results obtained enrich the dermatological characteristics of the Polish population. As mentioned above, the obtained data do not differ considerably from the results from other areas. However, it may be attempted to select certain differences in the distribution of patterns in the group of students examined. Such features include, among others, a relatively large number of whorl atypical patterns (2.6% in females and 4.2% in males), and a more frequent occurrence of loop patterns on fingers III and V, and whorl patterns on fingers I and IV.
Conclusions
Generally, the distribution of the frequency of occurrence of individual types of patterns of dermal papillae is similar in the total Polish population. The most frequently occurring type of dermal papillae patterns on the fingertip pads in the examined group were loop patterns (57.8%). Whorl patterns constituted only 32.3%, and arch patterns only 5.5%. Whorl patterns occurred with a higher frequency in male than in female students. In turn, arch and loop patterns were more frequently observed in female than in male students. Loop patterns in the direction of the ulna were more often observed on the fingertip pads of the right hand, whereas radial loops we seen more frequently on the fingertip pads of the left hand. Loop patterns more frequently occurred on fingers III and V, while whorl patterns were more often found on fingers I and IV.
